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352 Patients were randomised to advice and exercise or advice and exercise plus true or non-penetrat-
ing acupuncture. Before randomisation, patients recorded their general outcome expectations, treat-
ment-speciﬁc preferences and expectations. Clinical outcome was (a) change scores on the Western
Ontario and McMaster Osteoarthritis Index (WOMAC) and (b) treatment response according to the
OMERACT-OARSI criteria. Physiotherapists recorded their treatment expectations and preferences for
each patient following an assessment prior to randomisation. We investigated the relationship between
(a) patient, (b) therapist and (c) matched patient–therapist preferences and expectations on clinical out-
comes using univariate and multivariate analyses.
There was no signiﬁcant relationship between patients’ treatment preferences and clinical outcomes at
6 or 12 months nor between patients’ expectations and pain (WOMAC) at 6 or 12 months. Using our sec-
ondary outcome (OMERART-OARSI), those who received the treatment for which they had high expecta-
tions of beneﬁt were almost twice as likely to be classiﬁed as a treatment responder at 6 months (odds
ratio (OR) 1.7 (95% Conﬁdence Interval 1.06, 2.79) and 12 months (OR) 1.9 (1.13, 3.13). Therapists’ pref-
erences and expectations for individual patients did not add further explanation of outcomes.
There was no evidence of a relationship between patients’ treatment preferences or expectations and
pain reduction. We found weak evidence, from secondary outcomes, that patients’ expectations, both
general and treatment-speciﬁc, are related to clinical outcome from exercise and acupuncture.
 2009 European Federation of International Association for the Study of Pain Chapters. Published by
Elsevier Ltd. All rights reserved.1. Introduction
In addition to speciﬁc effects of treatments, many non-speciﬁc,
or ‘placebo’, effects have been suggested. These include factors
such as patients’ attitudes and beliefs, treatment preferences and
expectations, the nature and setting of the intervention, as well
as practitioner’s characteristics including their therapeutic style,
attitudes and beliefs, and treatment preferences (Crow et al.,
1999; Ernst, 2001; Feinstein, 2002; Foster, 2007). These ‘meaning
and context effects’ are emphasised within the complementary
medicine literature (Bausell et al., 2005; Manheimer et al., 2007;
Kaptchuk et al., 2008). Patients who express preferences for spe-
ciﬁc treatments may have different clinical characteristics from
those who do not, inﬂuencing prognosis and outcome.
A review of different health conditions found little evidence for
a ‘preference effect’ (King et al., 2005), yet there is some evidence
for a relationship between treatment preferences and expectationsernational Association for the Stud
x: +44 01782 583911.and clinical outcomes in musculoskeletal pain (van der Windt
et al., 2000; Klaber-Moffett et al., 2005; Heymans et al., 2006; John-
son et al., 2007; Preference Collaborative Review Group, 2008), and
complementary therapies (Kalauokalani et al., 2001; Linde et al.,
2007). Some argue that it is the ability of the patient to articulate
a treatment preference, not the preference itself, that is associated
with better outcomes (Thomas et al., 2004). Others conclude no
relationship between preferences or expectations and outcomes
(Moffett et al., 1999; Ersek et al., 2003).
Recently attention has shifted to healthcare practitioners (Di
Blasi et al., 2001; King et al., 2005; Pincus et al., 2006), since their
preferences and expectations might inﬂuence patient assessment,
the importance placed on assessment ﬁndings, enthusiasm and
conﬁdence in treatments and patient communication (Foster,
2007). Finniss and Benedetti (2005) raise the possibility that clini-
cian’s words can have powerful effects on patient’s expectations,
subsequent neurobiological changes and pain levels but empirical
data are lacking. Practitioners hold a wide range of beliefs about
pain that correlate with their recommendations to patients (Cou-
deyre et al., 2006; Poiraudeau et al., 2006; Pincus et al., 2007;y of Pain Chapters. Published by Elsevier Ltd. All rights reserved.
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ners’ expectations conﬂict (Montgomery and Fahey, 2001; Parsons
et al., 2007) and that practitioners’ preferences affect the external
and internal validity of clinical trials (King et al., 2005). Few studies
have investigated the relationship between practitioners’ expecta-
tions or preferences and patient outcomes (Galer et al., 1997; Turn-
er et al., 2002; King et al., 2005; Stewart et al., 2008).
A randomised trial tested the additional beneﬁt of acupuncture
to advice and exercise for knee osteoarthritis (Foster et al., 2007).
There were no signiﬁcant differences in pain reduction between
advice and exercise, advice and exercise plus true acupuncture or
non-penetrating acupuncture. Small additional beneﬁts in pain
intensity and unpleasantness were observed in both acupuncture
groups, making it unlikely that acupuncture effects are explained
by speciﬁc physiological mechanisms of needling. In this paper,
we address whether there are relationships between:
(1) patients’ preferences and expectations and clinical
outcomes,
(2) physiotherapists’ preferences and expectations and patients’
clinical outcomes,
(3) ‘matched’ patients’ and therapists’ preferences and expecta-
tions and clinical outcomes.
2. Methods
2.1. Design and setting
Full details of the trial, interventions and clinical outcomes are
available (Foster et al., 2007). The trial was conducted in 37 phys-
iotherapy centres in the UK between November 2003 and October
2005. The study was approved by the UK West Midlands multicen-
tre research ethics committee and by 13 local ethics committees.
This paper reports the results from the analyses of the preferences
and expectations data within the trial, gathered to address a priori
research questions speciﬁed in the trial protocol (Hay et al., 2004).
Data were collected at baseline, 6 months and 12 months.2.2. Participants: recruitment and data collection
Full details of recruitment method, inclusion and exclusion cri-
teria have been reported previously (Hay et al., 2004; Foster et al.,
2007). Potentially eligible participants were posted information
about the study and a standard proforma used to collect informa-
tion from a subsequent telephone screen. All potentially eligible
patients were asked three questions regarding treatment prefer-
ence and expectation. Responses to the question ‘‘If you had a free
choice what treatment would you choose?” were recorded verba-
tim. Strength of the expectation that (i) advice and exercise and
(ii) acupuncture would improve their knee problem were recorded
using an 11 point numerical rating scale (NRS) were 0 represented
lowest expectation and 10 represented the highest expectation.
For those patients eligible and consenting to take part in the
trial (n = 352: 116 to advice and exercise, 117 to advice and exer-
cise plus true acupuncture, and 119 to advice and exercise plus
non-penetrating acupuncture), detailed information on their treat-
ment preferences and strength of expectations were recorded prior
to randomisation. They were asked to state if they had a treatment
preference, and if so, which treatment they would choose, and to
indicate the strength of their treatment preference for advice and
exercise and acupuncture (‘‘strongly prefer” to ‘‘strongly not pre-
fer”). General outcome expectation was recorded (11 point NRS)
and treatment-speciﬁc expectation for advice and exercise and
acupuncture (overall strength (11 point NRS) and speciﬁcally forpain (‘‘great help”, ‘‘some help”, ‘‘little help” and ‘‘no help”). All
questions about preferences and expectations were independent
of randomisation and had no inﬂuence on it. The questions are gi-
ven in Appendix 1.
The primary clinical outcome measure was 6 months change in
the pain subscale score of the Western Ontario and McMaster Uni-
versities osteoarthritis index (WOMAC Likert 3.0) (Bellamy, 1996).
The secondary outcome was a clinically signiﬁcant response at
6 months according to criteria from the outcome measures in
Rheumatology and Osteoarthritis Research Society international
initiative (OMERACT-OARSI) (Pham et al., 2003, 2004). The OME-
RACT-OARSI criteria uses change scores in pain and function (here
using WOMAC scores converted to 0–100 points) and a global
change measure (ﬁve options: ‘‘much better” to ‘‘much worse”)
to deﬁne those achieving ‘‘high improvement” (change in score
of P50% and an absolute change of P20 points on either pain or
function) or ‘‘improvement” (2 from 3 of change in score of
P20% and an absolute change ofP10 on pain or function or global
change of ‘‘much better” or ‘‘better”) which are combined to deﬁne
the ‘‘responder” group. Follow-up at the main outcome time point
of 6 months was 94% and the proportion of treatment responders
at this point was similar in the three intervention groups (43%,
50%, 52%, respectively).
2.3. Interventions
Participants were told they would receive physiotherapy advice
and exercise and ‘‘may receive acupuncture, using one of two dif-
ferent types of acupuncture needle” without specifying the nee-
dles’ mode of action (penetrating compared with non-
penetrating) to maximise the effectiveness of blinding. In the ad-
vice and exercise group, participants received an advice leaﬂet,
and an individualised exercise programme, oriented towards lower
limb strengthening, stretching, and balance, which was progressed
and supervised in up to six treatment sessions. In the group receiv-
ing advice and exercise plus true acupuncture, participants also re-
ceived acupuncture on traditional Chinese acupuncture points,
using between 6 and 10 acupuncture points from 16 commonly
used local and distal points. In the group receiving advice and exer-
cise plus non-penetrating acupuncture (Streitberger and Klein-
henz, 1998), participants also received acupuncture through
needles with a blunt tip. The same protocol was used as for true
acupuncture, thus participants had the same contact time and
interaction between therapist and patient, the same manual con-
tact during the search for acupuncture points and the same atten-
tion to elicited sensations. Patients reported all treatments to be
highly credible with no differences between groups (Foster et al.,
2007). Researchers who collected, entered, and analysed data were
blinded to treatment allocation.
2.4. Physiotherapists
Interventions were delivered by 67 physiotherapists in 37 NHS
physiotherapy centres trained in acupuncture to at least minimum
national standards for membership of the Acupuncture Association
of Chartered Physiotherapists. Two thirds of the physiotherapists
had been qualiﬁed for more than 10 years and over half had been
using acupuncture for more than 3 years. By necessity the physio-
therapists delivering the interventions were not blind to allocation.
All patients had an initial clinical physiotherapy assessment of up
to 40 min duration, during which the physiotherapist identiﬁed
and recorded the acupuncture points to be used should the patient
be randomised to receive acupuncture. Following this assessment,
each physiotherapist telephoned the Research Centre to randomise
the patient in the trial. During this telephone call, the physiother-
apist answered questions about their own treatment expectations
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port their general outcome expectation for the patient (NRS), to
state if they had a treatment preference for the individual patient,
and if so, which treatment they would choose and to record how
much they expected each treatment within the trial to help the
individual patient’s knee pain (‘‘great help”, ‘‘some help”, ‘‘little
help” and ‘‘no help”). The questions are reproduced in Appendix 2.
2.5. Statistical analysis
2.5.1. Patients’ preferences and expectations
Baseline characteristics were compared for those participants
who did and did not report a treatment preference. Participants’
baseline treatment preference, strength of preference data and
changes in preference and strength of preference from baseline
to 6 months were described according to randomised treatment
group. Patient expectations of beneﬁt (general outcome expecta-
tion, expectation of the beneﬁt from each treatment for their pain,
and strength of expectation) were examined at baseline overall and
for each treatment group. Data on the strength of overall and treat-
ment-speciﬁc expectations, both measured by an 11 point NRS,
were dichotomised at the median, as used previously (Kalauoka-
lani et al., 2001) to deﬁne groups with ‘‘higher” or ‘‘lower”
expectation.
Regression models assessed the ability of baseline treatment
preference (no or yes), strength of treatment preferences and
expectations (‘‘higher” or ‘‘lower”) to predict change in WOMAC
pain (linear regression) and OMERACT-OARSI responder (logistic
regression) at 6 and 12 months. Each model was then adjusted
for baseline WOMAC pain, age, gender, duration of problem and
randomised treatment group.6-month follow-up 
WOMAC pain score d
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Fig. 1. Flow chart summarising follow-up on clinical outIn addition to examining the general predictive ability of these
measures of preference and expectation, we formed two additional
predictor variables for use in statistical modelling, as follows: (i)
Treatment choice: We assembled a group of participants whose pre-
ferred treatment matched the actual treatment group they were
randomly allocated to (we classiﬁed the choice of acupuncture in
those allocated to receive non-penetrating acupuncture as a
match). The comparison group consisted of ‘unmatched’ partici-
pants i.e. those who either did not state a preferred treatment or
those who stated a preferred treatment other than the one they
were randomised to (ii) Expectation for treatment beneﬁt: We
assembled a group of participants who reported ‘higher’ expecta-
tions for the treatment to which they were randomised. For those
randomised to non-penetrating acupuncture, their expectation
score for acupuncture was used. The comparison group was those
who had ‘lower’ expectations for the treatment to which they were
randomised.
2.5.2. Therapists’ preferences and expectations
Physiotherapists’ baseline treatment preference and strength of
preference data for individual participants were examined by pa-
tients’ randomised treatment group. The processes described
above for matching preferences and expectations were repeated
for the physiotherapist data.
2.5.3. Matching of patients and therapists preferences and
expectations
We assembled groups combining both patient and physiother-
apist expectations/preferences with the patients’ randomised
treatment allocation. For preferences; patients in whom both the
patient and the physiotherapist gave a preference for theirata (n=325) 
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Table 1
Baseline characteristics of trial participants: comparing those with and without a
treatment preference.
Baseline characteristics With a treatment
preference (n = 70)
Without a treatment
preference (n = 280)
Socio-demographic
Mean (SD) age (years) 65.3 (9.3) 62.7 (8.6)
Women 42 (60%) 173 (62%)
Body mass index
Underweight or normal 16 (23%) 56 (20%)
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For expectations; patients in whom both the patient and the phys-
iotherapist reported a higher expectation of beneﬁt from their ran-
domised treatment were compared to other patients. Regression
models, as described above, were ﬁtted to determine whether
matched treatment preferences or expectations in both patients
and physiotherapists were predictive of clinical outcome at 6 and
12 months.
All statistical analyses were performed using Stata 7.0.
Overweight 33 (47%) 124 (45%)
Obese 21 (30%) 97 (35%)
Socio-economic classiﬁcationa
Higher managerial or
professional
8 (12%) 21 (8%)
Lower managerial or
professional
11 (16%) 45 (17%)
Intermediate occupations 12 (18%) 45 (17%)
Self-employed 4 (6%) 19 (8%)
Lower supervisory or
technical
4(6%) 16 (6%)
Semi-routine 16 (24%) 65 (25%)
Routine 12 (18%) 50 (19%)
Currently employed 26 (37%) 111 (40%)
Knee pain and function
Mean (SD) WOMAC pain
score
9.1 (4.0) 9.1 (3.6)
Mean (SD) WOMAC function
score
31.1 (13.5) 30.2 (13.0)
Total duration of knee pain (years)
<1 23 (33%) 125 (45%)
1 to <5 25 (36%) 87 (31%)
5 to <10 8 (11%) 32 (11%)
P10 14 (20%) 36 (13%)
Onset of current problems
Sudden 29 (41%) 131 (47%)
Gradual 41 (59%) 149 (53%)
Mean (SD) pain severity in
past 7 days
6.3 (2.2) 5.8 (2.2)
Mean (SD) pain
unpleasantness in past
7 days
6.4 (2.3) 5.8 (2.3)
Randomised treatment
Advice and exercise (A&E) 23 (33%) 93 (33%)
A&E + true acupuncture 22 (31%) 93 (33%)
A&E + non-penetrating
acupuncture
25 (36%) 94 (34%)
a Ofﬁce of National Statistics. Standard occupational classiﬁcation, 2000, vol. 2.
The coding index. The Stationary Ofﬁce: London, 2000:4. Ofﬁce for National Sta-
tistics. The National Statistics Socio-economic classiﬁcation user manual. Version 1.
ONS: London, 2002:4.3. Results
3.1. Patients’ preferences and expectations
1061 Potentially eligible participants were identiﬁed from
referral forms, of whom 709 (66.8%) were ineligible or did not want
to participate. Fig. 1 summarises the ﬂow of patients and follow-up
in this study.
Of the 709 who did not participate in the trial, 94 responded to
the additional questions about treatment preferences and expecta-
tions; 71% reported a treatment preference of whom 40% stated
exercise and 16% stated acupuncture. Other examples included
hydrotherapy and heat. Using the numerical rating scale (where
0 is expectation of no beneﬁt and 10 is expectation of being com-
pletely better), those not participating in the trial had a mean level
of expectation for advice and exercise of 6.2 (2.7) and for acupunc-
ture, 3.6 (3.4).
Of the 352 participants randomised to the trial, only 70 (20%)
reported a treatment preference. Table 1 shows baseline character-
istics (socio-demographic, knee speciﬁc and randomised treat-
ment) for those with and without a treatment preference; two
participants did not complete this question. Patients reporting a
preference were similar to those reporting no preference, although
patients who had knee symptoms for less than 1 year were more
likely to have no treatment preference. Patients with and without
treatment preferences were randomised equally to all treatment
arms of the trial.
At baseline, all participants were asked which treatment they
would choose if they had a free choice: 10% stated advice and
exercise, 13% acupuncture and 44% both. Very few other treat-
ments were reported, with similar responses across the random-
ised groups (Table S1). Treatment preferences and overall
strength of preferences for each treatment were similar between
groups. Patients’ outcome and treatment expectations are sum-
marised in Table S1. Patients had, on average, high expectations
of improvement at baseline. Overall mean baseline levels of
expectation of beneﬁt from treatments were 5.9 (2.3) and 6.3
(2.2) for advice and exercise, and for acupuncture, respectively,
and there was little difference between the three trial arms. Very
few patients reported expecting the available treatments to be of
‘little’ or ‘no’ help.
Table 2 presents the unadjusted and adjusted coefﬁcients test-
ing the relationships between patients’ baseline treatment prefer-
ences and expectations and their clinical outcome (WOMAC pain
subscale) at 6 and 12 months. There was no relationship between
patients’ baseline treatment preferences and the change in their
knee pain over time.
In total, 163 participants were matched for their treatment
preference, i.e. they stated a preference for the treatment they
were randomised to. The degree of matching was similar for the
two acupuncture groups (A&E plus true acupuncture n = 70 and
A&E plus non-penetrating acupuncture n = 78) but was much low-
er for advice and exercise alone (n = 15). Patients who received the
treatment for which they had stated a preference did not obtain
greater reductions in pain (see Table 3).In total, 202 participants were matched for their treatment
expectation, ie they gave a high score (6–10) for the treatment they
were randomised to. The degree of matching was similar for those
randomised to advice and exercise (n = 65), A&E plus true acupunc-
ture (n = 70), and A&E plus non-penetrating acupuncture (n = 67).
There was no relationship between general outcome expectations
at baseline and pain reduction at 6 and 12 months.
Patients who received the treatment for which they had ex-
pressed high expectations did not have lower pain scores over
time. When treatment response was considered using a secondary
outcome, the OMERACT-OARSI responder criteria, those patients
who received the treatment for which they had high expectations
of beneﬁt were more likely to be classiﬁed as a treatment respon-
der at 6 months (adjusted odds ratio (OR) 1.72 (1.06, 2.79)) and
12 months (adjusted OR 1.88 (1.13, 3.13)).3.2. Physiotherapists’ expectations and preferences
Physiotherapists expressed a treatment preference for 43% of
patients. Overall, the physiotherapists had high expectations of
Table 2
Association of patients baseline treatment preferences and expectations with change in WOMAC pain score.
Change in WOMAC pain at 6 months Change in WOMAC pain at 12 months
Unadjusted mean difference
(95% CI)
Adjusteda mean difference
(95% CI)
Unadjusted mean difference
(95% CI)
Adjusteda mean difference
(95% CI)
Preference for treatment received
Yes cf. nob 0.19 (0.86, 1.25) 0.43 (0.58, 1.43) 0.23 (0.95, 1.41) 0.45 (0.66, 1.56)
Preference for A&E
Strongly prefer/prefer cf. no preferenceb 0.16 (0.72, 1.04) 0.45 (0.40, 1.31) 0.25 (1.24, 0.73) 0.006 (0.95, 0.94)
Strongly not prefer/not prefer cf. no
preferenceb
0.17 (1.95, 1.61) 0.97 (2.66, 0.73) 0.21 (1.91, 2.32) 0.65 (2.66, 1.35)
Preference for acupuncture
Strongly prefer/prefer cf. no preferenceb 0.44 (0.43, 1.31) 0.16 (0.69, 1.02) 0.19 (0.79, 1.17) 0.19 (1.14, 0.76)
Strongly not prefer/not prefer cf. no
preferenceb
0.91 (3.29, 1.47) 1.18 (3.45, 1.10) 1.36 (4.07, 1.35) 1.65 (4.21, 0.90)
Match preferences
Yes cf. nob 0.78 (0.07, 1.62) 0.52 (0.40, 1.45) 0.13 (0.82, 1.08) 0.30 (1.33, 0.72)
Treatment expectations
High (8–10) cf. low (1–7) general
expectationb
0.90 (0.05, 1.75) 0.46 (0.37, 1.30) 1.22 (0.28, 2.17) 0.68 (0.24, 1.59)
High (6–10) cf. low (1–5) expectation for
A&Eb
0.72 (0.14, 1.57) 0.54 (0.28, 1.36) 0.74 (0.22, 1.70) 0.49 (0.43, 1.40)
High (6–10) cf. low (1–5) expectation for
acupunctureb
1.20 (0.33, 2.07) 0.70 (0.17, 1.57) 1.30 (0.31, 2.28) 0.64 (0.34, 1.62)
Matched treatment expectationsc
Yes cf. nob 1.14 (0.28, 2.01) 0.66 (0.20, 1.51) 1.34 (0.36, 2.32) 0.71 (0.25, 1.67)
a Adjusted for baseline WOMAC pain, age, gender, duration of knee problems, and randomised treatment group.
b Compared to a change of 0 in the comparison group.
c Using cut-offs (at median) to deﬁne high/low treatment expectations.
Table 3
Association of patients baseline treatment preferences and expectations with OMERACT-OARSI responder.
OMERACT-OARSI at 6 months OMERACT-OARSI at 12 months
Unadjusted odds ratio
(95% CI)
Adjusteda odds ratio
(95% CI)
Unadjusted odds ratio
(95% CI)
Adjusteda odds ratio
(95% CI)
Preference for treatment received
Yes cf. nob 1.48 (0.86, 2.55) 1.76 (1.00, 3.10) 0.98 (0.57, 1.70) 1.09 (0.61 1.93)
Preference for A&E
Strongly prefer/prefer cf. no preferenceb 1.09 (0.70, 1.72) 1.20 (0.74, 1.94) 1.17 (0.73, 1.86) 1.19 (0.72, 1.96)
Strongly not prefer/not prefer cf. no preferenceb 0.81 (0.32, 2.03) 0.70 (0.27, 1.82) 0.54 (0.20, 1.44) 0.50 (0.18, 1.41)
Preference for acupuncture
Strongly prefer /prefer cf. no preferenceb 1.14 (0.73, 1.78) 1.21 (0.75, 1.96) 0.86 (0.54, 1.36) 0.91 (0.55, 1.51)
Strongly not prefer/not prefer cf. no preferenceb 0.63 (0.18, 2.26) 0.58 (0.15, 2.24) 0.69 (0.20, 2.38) 0.63 (0.17, 2.38)
Matched preferences
Yes cf. nob 1.42 (0.92, 2.20) 1.33 (0.79, 2.24) 0.91 (0.58, 1.42) 0.82 (0.48, 1.40)
Treatment expectations
High (8–10) cf. low (1–7) general expectation 1.91 (1.23, 2.97) 1.79 (1.12, 2.87) 1.81 (1.15, 2.86) 1.62 (1.00, 2.63)
High (6–10) cf. low (1–5) expectation for A&E 1.66 (1.06, 2.59) 1.57 (0.99, 2.49) 1.72 (1.09, 2.72) 1.59 (0.99, 2.58)
High (6–10) cf. low (1–5) expectation for acupuncture 1.70 (1.07, 2.69) 1.68 (1.03, 2.75) 1.69 (1.05, 2.71) 1.75 (1.04, 2.93)
Matched treatment expectations
Yes cf. noc 1.81 (1.15, 2.87) 1.72 (1.06, 2.79) 1.91 (1.19, 3.06) 1.88 (1.13, 3.13)
a Adjusted for baseline WOMAC pain, age, gender, duration of knee problems, and randomised treatment group.
b Compared to an odds ratio of 1 in the comparison group.
c Using cut-offs (at median) to deﬁne high/low treatment expectations.
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expectation of 6.6 (2.0) out of 10. They had similar expectations of
beneﬁt from advice and exercise (6.0 (1.8)) and acupuncture (5.8
(1.9)), with little difference between the three trial arms (Table S2).
3.3. Matched patient and physiotherapist treatment expectations and
preferences
Table 4 presents the predictive ability of matched treatment
expectations and preferences (the match of both patient and ther-apist) for outcome at 6 and 12 months as measured by theWOMAC
pain scale. In total, 51 patients were matched for both their own
and their physiotherapist’s treatment preference, ie both the pa-
tient and their physiotherapist gave a preference for the treatment
they were randomised to. The degree of matching was similar for
the two acupuncture groups (A&E plus true acupuncture n = 21
and A&E plus non-penetrating acupuncture n = 24) but was lower
for advice and exercise alone (n = 6). There was no relationship be-
tween matching the patients’ and physiotherapists’ preference
with the treatment received and patients’ clinical outcome.
Table 4
Association of baseline treatment expectations and preferences with change in WOMAC pain score and OMERACT-OARSI responder at follow-up: matched for both participant
and physiotherapist.
Change in WOMAC pain at 6 months Change in WOMAC pain at 12 months
Unadjusted mean difference (95% CI) Adjusteda mean difference (95% CI) Unadjusted mean difference (95% CI) Adjusteda mean difference (95% CI)
Matched patient and therapist treatment preferences
Yes cf. nob 0.57 (1.75, 0.62) 0.92 (2.07, 0.23) 0.27 (1.62, 1.08) 0.71 (2.00, 0.59)
Matched patient and therapist treatment expectationsc
Yes cf. nob 1.21 (0.32, 2.10) 0.82 (0.05, 1.69) 1.33 (0.33, 2.34) 0.92 (0.05, 1.89)
Treatment responder at 6 months Treatment responder at 12 months
Unadjusted odds ratio (95% CI) Adjusteda odds ratio (95% CI) Unadjusted odds ratio (95% CI) Adjusteda odds ratio (95% CI)
Matched patient and therapist treatment preferences
Yes cf. Nod 0.92 (0.50, 1.70) 0.88 (0.46, 1.68) 0.77 (0.41, 1.45) 0.70 (0.36, 1.38)
Matched patient and therapist treatment expectationsc
Yes cf. nod 1.58 (0.99, 2.52) 1.40 (0.86, 2.28) 1.62 (1.00, 2.62) 1.52 (0.91, 2.53)
a Adjusted for baseline WOMAC pain, age, gender, duration of knee problems, and randomised treatment group.
b Compared to a change of 0 in the not matched group.
c Using cut-offs (at median) to deﬁne high/low treatment expectations.
d Compared to an odds ratio of 1 in the comparison group.
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therapist’s treatment expectation, ie both the patient and their
physiotherapist gave a high expectation score for the treatment
they were randomised to. The degree of matching was similar for
those randomised to advice and exercise (A&E) (n = 41), A&E plus
true acupuncture (n = 40), and A&E plus non-penetrating acupunc-
ture (n = 39). There was no clear evidence that when patients re-
ceived the treatment for which both they, and their therapist,
held high expectations, that the change in pain was greater than
when there was no match.
4. Discussion
4.1. Summary and interpretation
In this trial of exercise and acupuncture for patients with knee
osteoarthritis, and using our primary outcome (WOMAC pain), we
found no relationship between patients’ or practitioners’ treatment
preferences and clinical outcome at 6 or 12 months follow-up. We
also found no relationship between patients’ general outcome
expectations or speciﬁc-treatment expectations and their pain lev-
els at 6 and 12 months.
We found some evidence, using a secondary outcome measure,
that patients who held high general expectations about the future
of their knee problem were more likely to be classiﬁed as a treat-
ment responder at 6 and 12 months, than those with low expec-
tations (with odds ratios of 1.79 at 6 months and 1.62 at
12 months). Using the same secondary outcome measure, pa-
tients who received the treatment for which they held high
expectations were more likely, than those who did not, to be clas-
siﬁed as a treatment responder at 6 and 12 months (with odds ra-
tios of 1.72 and 1.88, respectively). Patients who received the
treatment for which they had high expectations of beneﬁt were
almost twice as likely to be classiﬁed as a treatment responder
6 and 12 months later. Asking patients to rate their overall eval-
uation of change since baseline, one of the criteria for the OME-
RACT-OARSI response outcome, may be tapping into constructs
such as the patients’ satisfaction with treatment or practitioner.
This trial also showed, albeit in analyses that are somewhat
underpowered, that if patients received the treatment for which
both they and their physiotherapist had high expectations, no
additional beneﬁt in treatment response was achieved over a
match for the patient alone.
Our primary analysis from the trial concluded that acupuncture
may have effects through mechanisms other than the speciﬁc nee-
dling effects. This paper adds to this by showing no clear relation-ships between patients’ or therapists’ preferences or expectations
and pain reduction (WOMAC pain). There was some evidence of
a relationship between patients’ expectations and outcome using
a secondary outcome measure only.
It is possible that expectations may contribute to the small
additional beneﬁts in pain intensity and unpleasantness seen in
the acupuncture groups in the trial (Foster et al., 2007). Patients’
treatment expectations may contribute to treatment response
when that treatment is received, because they may serve to en-
hance motivation and compliance with the treatment, they may
predict patient satisfaction with the consultation and their health-
care or, as others (Lurie, 2001; Linde et al., 2007) suggest, they may
affect patients’ reports of their health status more than their actual
health. Research on the mechanisms of expectation effects empha-
sise the complexity of mind–body interactions, and the role of mul-
tiple pathways, endogenous opioids and other non-opioid
mechanisms (Finniss and Benedetti, 2005; Goffaux et al., 2007),
plus intermediate processes such as improvements in therapeutic
alliance between patient and professional (Price et al., 2008) or
changes in patients perceptions of their problem and coping strat-
egies (Johnson et al., 2007).
Our results warrant several observations. Firstly, only 20% of
our sample stated a treatment preference at baseline, more non-
participants reported speciﬁc-treatment preferences and, although
they had similar expectations of advice and exercise, they had low-
er expectations of acupuncture. Although the extent to which the
responses from the 94 patients, who did not participate in the trial
but who responded to our questions about preferences, are gener-
alisable to the larger group of those who declined to participate is
unknown, it does suggest that patients’ treatment preferences and
expectations can affect the recruitment to randomised trials. Our
results may be speciﬁc to the clinical problem of knee osteoarthri-
tis or the nature of the interventions investigated. For example in
comparison to exercise, acupuncture is invasive, seen as ‘unusual’
in western healthcare and thus has a ﬂavour of exoticism, which
may serve to increase the potential for non-speciﬁc effects. Other
factors, such as the time spent with practitioners, the characteris-
tics of the practitioner and the practice setting were constant
across all interventions and thus cannot explain the effects of
expectations seen.
Of note were the high baseline expectations of beneﬁt from all
treatments, potentially explained by the fact that all patients had
already been referred from their general practitioner to physio-
therapy. It is possible that they may have already been inﬂuenced
by a respected medical opinion of the potential value of physio-
therapy treatments.
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lar expectations for advice and exercise or acupuncture, may have
several explanations. For example, it is possible this is a true pic-
ture of physiotherapists’ views of these treatments as our results
were based on large numbers across a wide geographical area in
the UK. However, it could be that only therapists with generally
equal expectations of both types of treatment participated. The
lack of associations between therapists’ preferences and expecta-
tions and clinical outcomes may have been due to therapists
changing their usual interactions to deliberately avoid promoting
one treatment over another in the context of a trial. If so, the role
of therapist preference and expectations effects on outcome might
be better investigated within observational studies.
4.2. Comparison with other studies
Our results support those of King et al. (2005) who showed that
participants’ preferences may affect trial recruitment but have no
clear effect on outcomes. They are also in line with those from an
individual patient data meta-analysis of 11 trials (Preference Col-
laborative Review Group, 2008) that showed no demographic or
clinical differences between trial participants with, and without,
a preference. Yet our results differ with the conclusions of that
meta-analysis as we have shown no clear relationship between pa-
tients’ preferences and outcomes. Others have shown mixed re-
sults ranging from no effects of patient preferences (Moffett
et al., 1999), no effects of patient or practitioner preferences (Stew-
art et al., 2008), positive associations between patient preferences
and outcomes (Thomas et al., 2004; Johnson et al., 2007) and coun-
ter-intuitive effects, where patients who expressed expectations of
beneﬁt from acupuncture had poorer outcomes than those who
were not sure (Thomas et al., 2006).
We did not ﬁnd a clear relationship between patients’ expecta-
tions and pain reduction using our primary outcome measure, but
the results from our secondary outcome support previous studies
(Kalauokalani et al., 2001; Mondloch et al., 2001; Charron et al.,
2006; Linde et al., 2007) that conclude relationships between pa-
tients’ general recovery and treatment expectations and their out-
comes. Linde et al. (2007) showed that patients with high
expectations were twice as likely to respond well to treatment as
those with low expectations, a ﬁnding of similar size to our own.
Comparing our results of therapists’ preferences and expecta-
tions is difﬁcult since the available systematic review (King et al.,
2005) included only three trials examining physicians’ preferences
and, in all, the outcome was in favour of the preference arms. Only
one previous study investigated physiotherapists’ preferences
(Stewart et al., 2008) and found they did not moderate the effect
of treatment.4.3. Strengths and weaknesses
The strengths of this research include the preferences and
expectations data of patients who were approached to take part
in the trial, but who declined to participate. We measured both pa-
tients’ and therapists’ expectations and preferences and explored
the potential importance of a match between these. We tried to
improve on the information previously available in trials, by cap-
turing information on the strength of preferences and expecta-
tions. We followed patients up at 6 and 12 months and showed
reasonably consistent results at both time-points. The limitations
include the relatively small sample size for these secondary analy-
ses, since the main aim of the trial was to determine the effective-
ness of the treatments. It is currently not known how best to elicit
or measure patient or clinician preferences and expectations. Like
this trial, most studies have previously used either simple numer-ical rating scales or non-validated measurement tools, and some
have adapted measures from questionnaires originally developed
for patients, for use with clinicians. A recent study has highlighted
that the development and testing of such tools is in its infancy
(Bishop et al., 2007).
4.4. Implications
Patients’ treatment preferences and expectations were not
associated with the change in their knee pain, the primary out-
come, at 6 and 12 months follow-up. Their general outcome
expectations and speciﬁc-treatment expectations were associated
with a secondary outcome, of treatment response, but they are
clearly only one of a multiplicity of factors inﬂuencing outcome.
As previously advocated (Kravitz, 2001), learning to elicit, evalu-
ate and include patients’ expectations about their pain and about
treatments available may be potentially useful to optimise treat-
ment response. This information might be particularly important
where there are multiple treatment options with little differences
in effectiveness as is the case for many common musculoskeletal
problems.
5. Conclusions
We found no evidence of a relationship between patients’ treat-
ment preferences or expectations and pain reduction. We found
weak evidence, with a secondary outcome, that knee pain patients’
expectations, both general and treatment-speciﬁc, are related to
clinical outcome from exercise and acupuncture. Considering the
practitioners’ preferences and expectations for individual patients
within the trial did not add further explanation of outcomes.
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